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created by the imprecision and equivocation associated with computer
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CNTRODUOTION:

o

are experimentation and the

Two of the goals of the "Ligboratoire de Pé&da-
queu

sogie Informati

spreading of information about the use of computers

(o

n education.

in the course of our activities, we often had
in the past years, to meet people, talk with then
<hout their instructional problems, and try to
cxplain the help the computer could provide to
solve these probtlems. We also had to write reports
on the nature and feasibility of the application

of the computer to education.

Ty
v

ry soon, one finds thkatthz vocabulary in use

w

. this new fieid of technology, is very different

v, one authcr to another, from one research

¢
Lo
O

to another, and that, it is not altogether

O
rJ
v
rt
¢t
H

~ent. C.A.IL., for example, can be used to

N

charecterize the whole fieid of computer applica-
& [

fions to instruction. On the other hand, its
principal use is in opwpcsition to C.M.I., referring
0 an instructional system in which the whole

teaching situcvion is computer-controlled.

Figureg 2, 3 and 4 present three of the classi-~
Y“cations oy listing of fhstructional logic in use

sresently. These examp.es were choosen at randon.
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-¢nzn the terms used Lo £xpress them.

the yvears, we devisced our own classiflica-
Sloan, which is shown in documani

studving this classificaction, one

mind thav:

A= the cigssification rveilers to the differcut use

o compuiers in the Instyuctional ficla.

cus any use ¢i the conputer as a2 teol in the admi-
gistration of the aducztional system (e.g. payroll,
sllocation of material rsssources,etc...). Our

B—- this is not a taxonomy but 2 classzification.
» mcst of the applications of
.2 cemputer in education can de classified in atc

it is possible that some

s
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than one category.

C- in working oat thie cla 551rlcatlon, we tried

to reflect a contlnuum, from simple (educationaly,

technologically and economically)

to more complex

forms of epplications., In every case, applications

a2t a less complex level would help the implementation

oi applications at a more complex level.

{inaly, the problem of terminolo still ex-
7 b

£
ists, although our aim was to eliminate it. Imn this

paper, the problem has two sources. First, the
present classification is a tramslation. Secondly,
(in many cases), the de-
finitions of the different applications were clearer
This i partly
due to the fact of the fast expansion of the field.

| borders between

I% 4is still hard to determine cleai

cach type.of the applications.
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DL LALORATORY TOOL.

. i
“his type of application occurs when the
szudens can use the computer directly, with as
Lictle guidance as possible. The LADORATORY aspect

he use stems from the fact that the student

rs

(ol
axperiences the possibilities and limits of che
computer itself, or uses it to help himselif expéri—
ment. This type of use can take two different

1roTms :

1.1 CALCULATOR. 1In this mode the teacher
grovides the student with programs than can help
Iim compute the results of an es?crlmenh he is
conducting (fer example, in phys , chemistry,
acrodynamnics, etc...). Such programs can takc a
converéational form ag in some exper 1rents conduc-~

sed with the ITF system®at SIMEQ, or a batch form.

r

See Tigu o for an example, Ppage 8.

1.2 COMPILER. In this type of use, the
student is learning how to program a computer. He
is working with a conversational system. By trial
sné error, with the help of a document and the
system itself, he can learn a language‘and use it
for his personal needs. This type of utiliza*ion

can aim at teaching a partlLuLar language ( /1,

APL rORLRAN BASIC, etec...), but it has been put
to use in teaching logiczc, geometry, mathematics,

stc... See Figure 7 for an exaaple, page 9.

% ITF:PL/L, IBM System/360 $S/D@S,

Introduction, IBM SCZ8-6833-1.

6
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Tha vse of o computer as a LABCGRATORY TOOL
13 one of the simplesct. The only veonuirements of

data procaessing installacion. That is. a computer,
a terninal {cicher a <urd reader end a printer, or

o teletype terwminal), and the assvciated software.
“w o the CALCULATOR mode, the teacher will have a

s el

- }

fow proprauns to write or adapt. Im the COMPILER

n

~ode, the student is completeiy on his own when

Siaked to the computer. )

Exveriments on this type of use conducted
uader ITF (as pointed ouvt eariier) have shown hov
easily teachers and students can adapt to this type

‘of utilization of the computer.
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APPLICATION

JOF_A_COMPILER. TYPE OF APPLICATION
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We include in this type of application all
systems that come to the aid either to the teacher
or the student in t*. management of the different

'steps of their tasks.

The computer doesn't teach or present instruc-
tional material to the student. It stores in its
mewory information that “can help the. teacher;
computes results of tests and statiséical analysis;
keeps track of the student's path through a course,
etc... In other words, it can accomplish a number
of jobs.td improve the teaching or learning perfor-

manc“es.
2.1 TEACHER ORIENTED SUPPORT SYSTEMS

A~ Description.

A teacher :in performing his tasks has a lot
'of jobs to do, like 'defining educational objeétives,
writing guestiounnaries for tests or exerciées, correc;
ting tésfs, cdmpﬁting their results:éhd also looking
for different instructional material etc... The
present.use of the computer aims at reducing the
efforts of the teacher in performing these time con-
‘suming jobs. Wé'can‘discern different types of appli—

cations such as:

Q

ERiC
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Figure 8 gives a list of the different types of

2.1.1  DATA HANK, These systemps work on

the principles of the ihformation retrieval systems.
The data kept in the banks are of am instructional
nature. We could imagine that banks of objectives
could be available to the teacher on different
topics to help him determinate particular objectives
“or a course. Or the teacher could have access to

a bank of questions, ike in CTS8S*, which is in usc

4

&}

the school district of Los Angeles. We could
also rhink of & bank of references associated to

particular iastvuctional material.

&
2.1.2 ANSWER PROCESSOR. Correcting tests is
time-consuming for the teacher. . Programs exist to

do this, although most of the tests that can be

nrocessed are of the multiple choice variety.

-

znswers that can be used in a test.

Although the closed answers.are easier to

ess, it is doubtful that they are sufficient

o
I}
e
[¢]

est all types of learning.

et
o
ot

2.1.2- STATISTICAL PACKAGE. This type of
appiication is ﬁellyknown. A great number of pro-
grams exist that process either raw or already cor-
rected answers &nd produce at the output statisticai
tables and diagrams. C7TSS, already mentionneé, is

an example of this type of wutilization.

® See reference No 2 page 23.
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20104 TEST GUMNIZRATOR, Unlike the use of

camputer in nrocessing G cuescion bank (defined in

T,

TDATA BANK')Y), the prescent use o the computer makes
LU possible to peacrate tont questionarices on pre-
cise speciiicaiionas. For cuxaaple, at 1l'Ecole Poiy-
AY

Jecimique in Neatyeal, peanle ar the data processing

center devisca o nroaram that senerates up to

clhiirty Jdivferent vents on a given subjeci-matier,

cach o wilch measure the same set of objectives,

©

.

the results of which being comparabl

In most cascs, appiicationsof the computer in
TEZACHER ORIENTED SUPPORT SYSTEM is done in batch
processing. The terminals used are card readers and

“ast printers. It is easy to forecast though, with

«

easing use and facilities oi the different
conversational systems, that many such applications
will be available through these systemé.

The advantages woculd be, low respomnsc time,
and easy debugging and modification of the prograoms
sccording to the needs of the moment. On the other
hand, wmany aspects of these utilizations would nake
it more counvinient and economic to use fast printer

and batch processing.

This type of application of the computer in-

troduces the need of morve defined criteria for the
classificaction of instructional material, and the
use 0of educational tools such as instructional
objectives.

ERIC

Aruitoxt provided by Eic:
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2.2 STUDENT ORTENTID SUPPORT SYSTEIMS

This type appiication of the computer divec-
tly aims st individualizing instruction.. Tn its
smeicsf form it is an extention of the TEACHER
SUPPORT sYSTEMSwith an emphaslis on individual per-
formance and abilities. 1In its more complex form
it is a completely individualized and computer
managed systew of instruction. Here we defined

two types of particular uses.

2.2.1 INDIVIDUAL TESTING. This term
applies to a type of test generation based on the
individudl anilities and performances. Itwsgpposes
that the computﬁr has the possibility to keep track

of the student past performances. The test is

generated for a particular student according to

the objectives he is aiming for at the moment. It
can be a dynamic testing like in CAT* where the
number of questions necessary to evaluate the
student's performance for a set of objectives is a
function of his performance in the test.
2.2.2° CMI. The computer managed instruction
is a support system where the compufer:;
- keeps track of the student pastperformances,
- presents him with tescs, J
- helps him and his teachewr, make the best possible
decision regarding the course flow, in presenting
him (or them) with suggested.instructional acéivi—
-ties according with the pastperférmances of the

‘student and the objectives he is aiming for.

* See reference No 1 page 22,
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Tha computer dous net present the student with
instructional material. Trn most casces the student
works with alrveady existing material (audio-visual-
printed and teacher courses). A good example of
this type of application is the orojcct ﬁLAN. CHT
can be wore or less individualized., 1t oan be
applied with the student "ON LINE“, interacting

at an individual terminal or "OFV. LINE" throug’
optical or punch cards and printed reposcs.

(See Figurcs Y, 1O and 10A},

C- Wauipwmenl,

STUDENT ORIENTED TEACHING SUPPORT SYSTEMS
2ll for the same hardware nacessary Ffor the

TEACHER ORIENTED type of application.

ar as termiuals are .eonxernad they

=3
4]
H

can be either fast or slow rermitiz. o depénding un
the particular situation. The software part of
the application becomes increasingly important as
the application gets more complex. One of the

requirements is for an easy file processing software.

The coursewére increases in complexity
from oﬁe type of application to another. It asks
for determining precise obiectives, relating and'
clhssifying them logically, producing tests accor-

ding to the objectives, looking for available

instructional material (agaln in relation to the

objectives), relatinéiobjecflves, tests and ins-

tructional material, programming course flow, eCC ...
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TEACHING SYSTEMS

V5]

Wo proun under this name some of the appli-
cations now labelled YCouputer-Assisced lastruction”

mainly those labelled tutorial of drill and practice.

in general, this type of.utilization of the
computer applies to all systems where the computer
is the main suppors of the information delivered to
tne studesnt. a3 in CMI, the computer tests the

student and suggests to him instructional material.

On top of that it presents the student with
= 1 - = £ A » ¢ : N s N : -
the material itself. We ¢an discern two main types
of applications, 3Both types, drill and practice,
and tutorial are very well known and hardly need an

c¢laborate discussion.

3.1 DRILL AND PRACTICE. This type of

application refers to questions presented to the

student in order to help him practice specified

abilities (v.g. add number).

3.2 CAI TUTORIAL. 1In CAI-Tutorial the
computér performs all of the +tasks normally performed

by the teacher.

t presents the information, asks gques-
tions to ascertain if the student understood, and
directs the student through a course according to

his past performances and abilitics.

19
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Many aystems (hardware and sofltware) permit
CAI tutovrial, and drill and practice types of appli-
cation. <CAT asks for a conversational system and
individual terminals (whether it's a telétype, a

cathode ray tube or a plasma displa yanal) .
y I I Yo

The courseware 1is very sophisticated. It

containg all the instructional components of CMI,

plus particulars related to the presentation of

the information and to the conditions @f learning.

LEARNING SYSTEMS

I~

A~ Description.

We refer here to simulation and dialogue
type of applications. The student is not taught
but is present with a system with which he can

ed
interact. Of this interaction stems the learning.

4.1 INQUIRY AND DIALOGUE. Here the

student uses the computer to get the information

he wants, nol according to a predecided sequence,
but in relation to: his present needs. It is a
type of information retrieval with az little coding

as possible for the student to perform. At one

end, the student has to work with a small number

. of symbols to get the information. At the other,
t

the student interacts freely with the computer

in everyday language.
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4.0 SIMULATTION., In tiis Lype of use the progranm

(v.g. a patient being

,
o
H
s
o
[}
b
[}
=
=

simuloces o veal
fatervieved Ly a doctors clectronic circuitry, a
sazellite orbitiuy around the carth). By his
aciions the soandent brinys a change ia the systoem

aund Is presceaced with the new situation.

C— Egulpnent.

‘The LEARNING SYSTEM typce of application, in

most cases, asiks for a conversational system, slow

(3

nal (teletype,cathode ray tube or plasma display

=

2}
3=t

2Tl

Lo}
o

mo

nel), and little programming compared to the
TEACHING SYSTEM type of application.

TOOL FOR RESEARCH.

Ln

We include in this category the application that

“

help resezrch in education, such as validating tests

and courses, setting environment for research in

psychology, experimenting learning models, etc...

i
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CoasairIcaTIoN oF THE USES

g COMPUTERS TN EDUCATION

LABGRATORY TuOL
1.1 CALCULATOR
1.2 COMPILER &
TEACHING SUPPORT SYSTEMS
2.1 TEACHER ORIENTED
2.1.1 DATA BAXK
2.1.2 ANSWER PRCCESSOR

STATISTICAL PACKAGE

™~
=
(O8]

2.1.%4 TEST GENERATOR

STUDENT ORTEXNTED

o
3]

2.2.1 INDIVIDUAL TESTING

2.2.2 COMPUTER MANAGED INSTRUCTION
TEACHING SYSTEMS
3.1 C.A.I. - DRILL AND PRACTICE
3.2 C.A.I. - TUTORIAL AND SOCRATIC
LEARNING SYSTEXM
4,1 INQUIRY AXND DIALOGUE
4,2 SIMULATION

TOOL FOR RESEARCH

riaury 1L
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